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injected, followed by a 0.25 ml echo contrast suspension (Optison) pre-incubated with 
adenovirus encoding the ~Gal reporter gene under control of the CMV promoter. When 
asystole occurred (no longer than 1 sac) and the myocardium filled with contrast, the 
echo mechanical index (MI) was raised to disrupt the bubbles, and the balloon deflated. 
When myocardial contrast depletion was noted, the MI was lowered to allow replenish- 
ment, and repeatedly raised until no more contrast appeared. Five rats received vector 
and Optison without he delivery mechanism (ACh and balloon); 5 received vector alone 
with delivery system; 5 controls received no virus. The rats were sacrificed 5 days later 
and gene expression assessed by xGal colorimetric assay. 
Results: The delivery system increased myocardial gene expression for virus+Optison 
by >2.5-fold, from 925±166 to 2358±376 (P<.01). The delivery system a~so produced 
substantial expression with vector alone (1473±549, compared with control values of 
433±332, P<.05). 
Conclusions: An adenoviral delivery system which combines echo contrast with a cath- 
eter-based technique to maximize coronary perfusion increases gene delivery compared 
with echo contrast alone. This novel method permits efficient percutanecus gene delivery 
in closed-chest animals. 
1181-144 Assessment of the Myocardial Trenscr iptome in Heart 
Failure Using Redundant Cross-Species 
Ol igonucleotlde Arrays 
Sarfraz A. Durrani, Thomas P. Cappola, Brian Rah, Eric Hoffman, Joshua M. Hare, 
NHLBI Program in Genomic Appiications-HopGene, Johns Hopkins Universi~ 
Baltimore, Maryland, Center for Genetic Medicine, Children's National Medical Center, 
Washington, Dist. of Co/umbia. 
Background: Although myocyte hypertrophy is a characteristic feature of congestive 
heart failure, the signals and transcriptional changes that mediate hypertrophy are com- 
plex and redundant, in order to fully understand heart failure pathogenesis, multiple path- 
ways must be studied simultaneously. Oligonucleotide array technology provides a 
platform for these experiments, but it is limited to only a few species. Here we report the 
cross-speciss use of human, muscle-specific oligonuctsotide arrays to elucidate tran- 
scriptional changes associated with heart failure in canine pacing-induced cardiomyopa- 
thy. 
Methods: Heart failure was induced in male mongrel dogs by ventricular pacing (210 
bpm for 3 weeks and 240 bpm for 1 week). RNA was isolated from left-ventricular f ee 
wall myocardium obtained from paced and control unpaced dogs (n=3 each, cesium 
chloride gradient method). Within each group, samples were combined in equimolar 
amounts resulting in single failing and control RNA pools. Duplicate in vitro transcriptions 
were performed on each pool to form 2 failing and 2 control cRNA probes that were each 
hybridized with a customized human Affymetrix muscle chip (4601 probe sets; 32-96 oli- 
gos or 2-3 probe sets/gene). Over- and under-expressed genes were selected using 
GeneChip software. 
Results: 500 (-25%) of the -2000 genes were detected. Of these 500 genes, 10 were 
over-expressed and 3 were under-expressed in heart failure. While many of the upregu- 
lated genes were novel, most belonged to established metabolic pathways: signal trans- 
duction (G protein ~S-21 caveolin-3); calcium handling (calumenin); growth and 
remodeling (preprom?.(I) collagen, ¢¢2-actinin, connective tissue growth factor); energy 
metabolism (brain creatine kinase, aconitase 2) and oxidative stress (diaphorese). 
Conclusions: Pacing-induced heart failure is accompanied by large transcriptional 
changes in genes related to calcium handling, receptor-mediated signal transduction, 
energy metabolism, and oxidative stress, as well as several novel genes. These results 
validate the cross-species use of oligo-nucleotide arrays, and provide novel targets for 
further studies of heart failure pathogenesis. 
1181-145 Hemodynamic Assessment of Septic Mice Deficient in 
Inducible Nitric Oxide Syntheae Demonstrates 
Improved Myocardial Performance 
Staven M. Hollenbero, Andrew Dumasius, Mohammed Khamis, Joseph E. ParriUo, Rush 
Medical College, Chicago, Idaho. 
Introduction: Vasodilation and myocardial depression characteristic of septic shock may 
result from overproduction of nitric oxide, and can lead to pressor-refrectory hypotension 
and death. To evaluate the significance of cytokine-inducible nitric oxide synthase (iNOS) 
in the pathogenesis of sepsis, we measured hemodynamics in resuscitated septic wild- 
type ,(WT) and iNOS-deficient mice. 
Methods: Mice were made septic by cecal ligation and puncture (controls underwent 
sham llgation) and were resuscitated with fluids (50 ml/kg SQ) and antibiotics (ceftriax- 
one and clindamycin IM) every 6 hours. Echocardiography was performed at 6 hour inter- 
vals for 48 hrs on unanesthetized, restrained mice. 
Results: In controls, (n=6) mean heart rate (HR, WT 457¢29, iNOS-deficient 480±53 
bpm), stroke volume (SV, WT 23±3, iNOS-deficient 22¢3 pL), cardiac output (CO, WT 
10.4±1.2, iNOS-def 10.3±1.6 ml/min), and fractional shortening (FS, WT 0.53±0.07, 
iNOS-deficient 0.55±0.07) did not change significantly over 48 hours, in WT septic mice 
(n=9), HR and CO increased by 10*15% (from 498±37 to 542±60 bpm and 10.6±1.9 to 
12.4±2.2 ml/min), peaking at 24-30 hours; SV (23±5 p.L) and FS (0.54±0.07) were 
unchanged. In iNOS-deficisnt septic mice, (n=12) FS increased significantly at 24-30 
hours (0.54±0.05 to 0.62¢0.05, p<0.03 vs baseline and p<0,01 vs WT), with slightly 
larger increases in CO (10.7±2.4 to 13.3¢5.4 ml/min, p=0.07) and SV (23±5 to 25±8 p.L, 
p--0.3). End-diastolic dimension increased (3.04±0.30 vs 3.28±0.15 ram, p=0.03) and 
end-systolic dimension decreased (1.47±0.23 vs 1.33±0.28 mm, p--O.2). 
Conclusions: iNOS-deficient septic mice had a more hyperdynamic response with 
increased fractional shortening in an awake, fluid-resuscitated, antibiotic-treated model 
that replicates the mortality and hyperdynamic state seen in clinical sepsis. This sug- 
gests that iNOS-induced NO has an important pathogenic role in producing myocardial 
depression in septic shock. 
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1182-153 Detection of Myocardial Infarction In Heart Failure 
Patients With Severe Left Ventrlcular Systolic 
Dysfunction by Contrast Enhanced MRI 
David Bello. Carolina Karam, Michelle Parker, George Farah, John Vargas, Robert M. 
Judd, Robert O. Bonow, Mihai Gheorghiade, Raymond J. Kim, Northwestern University 
Medical School, Chicago, Illinois. 
Background: Contrast-enhanced Magnetic Resonance imaging (CE-MRI) can visualize 
both transmural and subendocardial myocardial infarction. Most clinical trials classified 
cardiomyopathy as ischemic (ICM) based on one or more of the four following criteria: 
history or clinical evidence of prior myocardial infarction (MI); significant coronary steno- 
sis on coronary angiography; prior revascularizafion, or an abnormal functional stress 
test. Patients who do not meet these criteria are classified as nonischemic (NICM). This 
study investigated the use of CE-MRI to identify evidence of prior myocardial infarction in 
patients with severe left ventricular dysfunction of mixed etiologies. 
Methods: Cine and CE-MRI were performed on 43 patients with severe left ventricular 
dysfunction. 27 (83%) were classified as ICM (LVEF:23+10) and 16 (37%) as NICM 
(LVEF:32~11). Wall motion and the trensmural extent of hyperenhancement (HE) repre- 
senting prior infarction were scored by two blinded observers using a 72 segment model. 
Results: All 27 pts with criteria for ICM demonstrated HE, despite the fact that 13 pts 
(48%) of the ICM pts had no history or clinical evidence of prior MI. in contrast 2/16 pts 
(I 3%) with NICM demonstrated HE; one patient had sercoidosis and the other idiopathic 
cardiomyopathy. For ICM pts, 86%of all segments were dysfunctional whereas for NICM 
pts, 77% were dysfunctional (p=0.20). HE was present in 41% of all segments for ICM 
pts whereas for NICM pts, RE was present only in 4% of segments (p<O.0001); transmu- 
ral HE was seen in 7% of the segments among ICM whereas only 0.2% of NICM pts had 
evidence of transmurel HE (p<0.0005). 
Conclusions: In heart failure patients, 100% of patients with severe left ventricular dys- 
function satisfying criteria for ICM have evidence of prior MI as identified by contrast- 
enhanced MRI, whereas only 50% of such pts have a history or clinical evidence of prior 
MI. In addition, 13% of pts with non-ischemic ardiomyopathy have evidence or prior MI. 
1182-154 PreinfarcUon Angina Preserves the Right Ventrlculer 
Systolic Function in Acute Right Ventrlcular Myocardial 
Infarction 
Hideaki Yeshiq9, Eisei Kechi, Masato Taniuchi, Hisashi Shimizu, Kazuhiko Miyayama, 
Kyorin University, Tokyo, Japan. 
Background: Although preinfarction angina (PIA) protects left ventricular function in acute 
anterior myocardial infarction (MI), its effect on right ventricular (RV) systolic function is 
unknown. The purpose of the study is to evaluate the effect of PIA on RV dysfunction 
associated with an inferior MI. 
Methods: One hundred thirty consecutive patients with an acute inferior MI in whom 
angiography confirmed the location of the infarct-related lesions (IRL) and in whom RV 
function could be assessed during the acute phases using a rapid-measuring Swan- 
Ganz catheter participated in this study. The patients were divided into the following three 
groups according to the IRL site: right coronary artery (RCA) #1 (Prox-RCA group, n=52), 
RCA #2 or #3 (Mid-RCA group, n=53), and RCA #4 & distal or left circumflex artery (Dis- 
tal group, n=25). During the acute phase, the RV ejection fraction was measured. Angina 
within 1 week of MI was defined as PIA. 
Results: The acute RV ejection fraction was significantly decreased in the Prox-RCA 
group compared with the Mid-RCA and Distal groups (30.8 ± 9.9% vs. 36.4 ± 10.4% vs. 
39.7 ± 11.1%, P=0.0009). Among the patients with a complete RCA occlusion, the RV 
ejection fraction was significantly ~ower in the Prox-RCA and Mid-RCA groups than in the 
spontaneously recanalized patients (Prox-RCA group: 29.2 ± 10.1% vs. 35.5 ± 7.7%, 
P=0.0474; Mid-RCA group: 33.8 ± 9.4% vs. 40.8 ± 10.8%, P=0.0176). Of 105 patients in 
the Prox-RCA and Mid-RCA groups, 37 patients had PIA. The RV ejection fraction was 
significantly lower in the Prox-RCA group with PIA than without PIA (27.4 ± 9.2% vs. 36.7 
± 8.1%, P=0.0006). Among the Prox-RCA and Mid-RCA groups, multivariate analysis 
revealed that the site of IRL and occlusion of IRL were significant predictors for RV ejec- 
tion fraction (P=0.0002). Among the Prox-RCA group, the absence of PIA is the single 
determinant predictor for depressed RV function (P=0. 0025). 
Conclusion: The presence or absence of PIA is the major determinant predictor for RV 
systolic function in patients with a complete proximal RCA occlusion. 
1182-1 55 Relationship Between Microvaeculature Damage and 
Myocardial Inotropic Reserve in Patients With Stunning 
and in Patients With Nonviable Myocardlum After 
Pr imary PTCA for Acute Myocardial Infarction 
Philieoe Garct. Olivier Pascal, Jean-Luc Monin, Marc Simon, Patrick Dupouy, Emmanuel 
Teiger, Jdr6me Garot, Pascal Gu~ret, Jean-Luc Dubois-Rand~, Hopital Henri Mender, 
Creteil, France. 
Background: Coronary re-opening during AMI may provide microvasculature damage 
and consequently enhance myocardial dysfunction. We aimed to serially study microvas- 
colature function and to analyse its relationship to inotropic reserve (myocardial viability). 
Methods and results: Twenty-one pts who exhibited persistent regional LV dysfunction 
despite successful primary PTCA (TIMI-3 flow, residual stenosis < 30%) for a first AMI, 
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